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Introduction
Traumatic injury to peripheral nerves is not an uncommon casualty and results from trauma due to vehicle accidents and less commonly from penetrating trauma, falls, and industrial accidents.
It can lead to considerable disability and high financial costs across the world 1 . Even with advances in repair techniques and new technologies involved, the surgical results are often disappointing especially when there is total transected nerve or when the nerve injury resulted in substance loss between the two nerve stumps 2 .
These facts led to the development of techniques using nerve grafts 3 or conduits that bridge the ends and guide the growth of nerve fibers between the stumps, including the use of natural or synthetic materials 2, 4, 5 . A membrane engineered from natural latex biomaterial to induce the neoformation of tissues, which provides motivation for further research with other applications 6, 7 . Since the latex membrane has a potential for regeneration of several tissues, and a satisfactory conduit for guiding the repair of peripheral nerves
is not yet developed, the purpose of this study was to evaluate the ability of a conduit engineer with a membrane derived from natural latex to accelerate and improve the regeneration quality of rat sciatic nerves.
Methods
All animals were treated in accordance with guidelines by the COBEA (Brazilian College of Animal Experimentation) and protocols were approved by the local animal ethics committee (CETEA -School of Medicine of Ribeirao Preto, University of Sao Paulo -USP), protocol # 080/2005. We used adult male Wistar rats that were bred locally. The rats were clinically healthy and weighed 250g (± 20g). They were distributed in four experimental groups, each group with an equal number of rats (n=10), anesthetized and operated with transplantation of autograft or a conduit made of a membrane derived from natural latex (Hevea brasiliensis).
The latex membrane was made with non-vulcanized rubber (cold polymerization). The endpoints of experiments were four or eight weeks after the transplantation surgery.
Surgical procedures
Animals were anesthetized with 10% Ketamine 90mg/ Kg (Ketamina ® -Pfizer do Brasil Ltda) associated with Xylazine 10mg/Kg (Rompum ® -Bayer do Brasil Ltda), administered via intraperitoneal injection. The right hind legs were shaved, the skin disinfected and aseptic techniques used to ensure sterility. After skin incision and dissection of the muscle planes, the sciatic nerve was identified, sectioned, and 10mm of nerve was removed. In the autograft rats the nerve was excised, inverted, and reimplanted between the proximal and distal stumps of the nerve and sutured to the epineurium with 10-0 nylon. In the groups of latex conduit the rats were transplanted with a 12mm conduit made of a membrane derived from natural latex, interposed between the proximal and distal stumps with 10-0 nylon. The conduit dressed the nerve stumps, leaving a 10mm gap between nerve stumps. The muscle layer was re-approximated with 4-0 nylon sutures, and the skin Sciatic nerve regeneration in rats by a nerve conduit engineering with a membrane derived from natural latex Acta Cirúrgica Brasileira -Vol. 27 (12) 2012 -887 closed with 4-0 sutures. Each rat received one implant that was removed at different time points (four or eight weeks post surgery).
Additional five rats were transplanted with latex conduit and had its content harvested to semi-thin sections.
Walking track and footprints analysis
The rats were allowed to walk up a small inclining gangway lined with white paper after their both hind paws were carefully pressed onto inkpads. The track built for walking 8 consists of a long corridor with 120cm, 10cm wide and 15 tilt in the horizontal plane. The animal was placed at the beginning of the walking alley and usually walked to the dark goal box, thereby leaving its footprints on the paper. The footprints of rats were obtained (four or eight weeks) after the surgical procedure (transplantation of autograft nerve or latex conduit), and the footprints of the operated side were compared to those of the non operated side.
Walking track by computerized treadmill
A computerized treadmill for small rodents was designed and manufactured locally. The track surface was coated with a stainless steel mesh capable of conducting electrical impulses. The All data are presented as mean ± standard error of the mean and were analyzed to confirm a normal distribution. Using one-way ANOVA followed by a Tukey post test comparison, data (mean ± SEM) were considered to be statistically significant when p-value was p<0.05. A non-parametric test was chosen when data did not pass normality test. Software used was GraphPad Software´s InStat, version 3.06 for Windows (San Diego, USA).
Results
We did evaluate the following regeneration parameters:
(1) macroscopic tissue regeneration; (2) electrodiagnostically detectable muscle reinnervation at four or eight weeks after surgery; (3) functional recovery four or eight weeks after surgery by walking track and footprints analysis or computerized treadmill, and (4) quality of regenerating nerve fibers four or eight weeks after surgery under light microscopy.
Functional recovery

Walking track and footprints analysis
The implanted animals (with autografts or latex conduits)
showed a tendency for auto-mutilation of their digits in the operated limb, making this analysis extremely difficult. Some animals from the autotransplanted nerve group dragged their paws of the operated side. So, only the qualitative appearance of footprints was evaluated. The records showed better function of paw in groups of four or eight weeks with use of the latex membrane than the groups of autotransplanted nerves. Even greater benefit was seen in the group of eight weeks that received latex membrane, noted
by the best quality of footprints ( Figure 1 ). 
Improvement of sciatic nerve repair and local environment
No adverse inflammatory reactions were observed in the site of the implants, both autotransplanted nerve and latex conduit.
All the implanted latex conduits were intact with no swelling, deformation or rupture of their walls in the site of suture. Still, the regenerated nerve could be seen through the semitransparent latex conduits. No nerve dislocation was noted in the rats that received autotransplanted nerves.
Morphological analysis
Histological 
Conclusions
Up to now, membrane derived from latex conduit has never been employed as alternative for surgical implant in nerve regeneration. The data reported here showed behavioral and functional recovery in rats implanted with latex conduit for sciatic nerve repair, supporting a complete morphological and physiological regeneration of the nerve. Thus, a conduit engineered from the latex membrane can be considered as a potential conduit for the regeneration of injured peripheral nerves in cases of traumatic damages.
